CITY OF RIDGECREST

100 West California Avenue,
Ridgecrest, California 93555-4054

INFRASTRUCTURE COMMITTEE AGENDA
CITY HALL - Conference Room “B”

Thursday February 24, 2022 5:00 pm

Committee Members: Councilman Kyle Blades, Councilman Solomon Rajaratnam, Commissioner Warren
Cox, Commissioner Bernie Mondragon

Meetings are currently open to the public. To participate remotely, please call: 1-650-479-3208, meeting
access code: 142 888 7183, meeting password rvFFd9BJg93. On the city’s homepage (https://ridgecrest-
ca.gov/) is a quick link to “Virtually Attend Committee Meetings.” When you follow the link, you will see
the log in information and any supporting documents for viewing. If you log in online, first you can enter
your Caller ID when you call in.

1. CALL TO ORDER:
2. ROLL CALL:
3. APPROVAL OF AGENDA:
4. APPROVAL OF MINUTES: 27 January 2022
5. PUBLIC COMMENTS OF ITEMS NOT ON THE AGENDA:
6. DISCUSSION ITEMS:
6.1. Street lighting on Downs Update (Reed):
6.2. Caltrans update- Downs & Inyokern Intersection (Reed):
6.3. Bike Lane Infrastructure (Reed):
6.4. Improvement Schedule (Reed):

7. COMMITTEE COMMENTS:
8. STAFF COMMENTS:

9. FUTURE AGENDA ITEMS:
10. NEXT MEETING: 03/24/2022

11. ADJOURNMENT:


https://ridgecrest-ca.gov/
https://ridgecrest-ca.gov/

CITY OF RIDGECREST

100 West California Avenue,
Ridgecrest, California 93555-4054

INFRASTRUCTURE COMMITTEE Minutes
CITY HALL - Conference Room “B”

Thursday January 27, 2022 5:00 pm

Committee Members: Councilman Kyle Blades, Councilman Solomon Rajaratnam, Commissioner Warren
Cox, Commissioner William Jinkins

Meetings are currently open to the public. To participate remotely, please call: 1-650-479-3208, meeting

access code: 2554 298 4987, meeting password rvFFd9BJg93. On the city’s homepage (https://ridgecrest-

ca.gov/) is a quick link to “Virtually Attend Committee Meetings.” When you follow the link, you will see
the log in information and any supporting documents for viewing. If you log in online, first you can enter
your Caller ID when you call in.

1.

2.

CALL TO ORDER: 1702

ROLL CALL: Councilman Solomon Rajaratnam, Councilman Kyle Blades, Commissioner Warren Cox,
Commissioner William Jinkins

APPROVAL OF AGENDA: So moved Commissioner Warren Cox, Seconded Commissioner William Jinkins

APPROVAL OF MINUTES: 19 October 2021: So moved Commissioner Warren Cox, Seconded Commissioner
William Jinkins

PUBLIC COMMENTS OF ITEMS NOT ON THE AGENDA: Public comment: Travis asked at the last meeting,
“How do you change traffic lights to accommodate the bike infrastructure?” While it turns out the answer is right
in front of City Hall, a roundabout. While roundabouts are big and expensive, you can make mini roundabouts,
which is a painted circle in the intersection. This gives you the advantage of both roundabouts and intersections.
Provided pictures and documentation of the painted roundabouts. Low maintenance option and can replace any 3-
way or 4-way stops.

Councilman Kyle Blades for public: Who is responsible for alleyways? Travis Reed: Any public alleyways
maintained by the City. Commissioner Warren Cox: There is a difference between an alley and an easement
forum, as well. Because in older areas there is supposed to be an easement of 10 feet on each side and many people
of incorporated, it into their property and an alley generally just stays there. Travis Reed: For reference, the
easements in between Warren St and Fairview, those are easements for public utilities, so the homeowner can
legally fence that off they just have to give the right of entry to the utility company if they need to go in and do
maintenance on any of their property. That would not be maintained by the City. Some subdivisions have a 10-foot
alley in the back for utilities, if it is spelled out, as an alley; the City is responsible for the maintenance. Balsam
Street, the back alley that feeds the whole area that is a public way or a mode of transportation so that is
maintained by the City.

DISCUSSION ITEMS:

6.1. Street lighting on Downs Update (Reed): Received preliminarily design plans back yesterday from SCE. Top
of list to have the design done and completed to have streets lights put up on Downs.
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6.2. 5-Year Rehabilitation Plan (Reed): We revised the slurry list for the missed underground locations RACE will
be installing conduit on. We hope to have construction begin in late spring early summer.

6.3. Bike Lane Infrastructure (Reed): Placeholder for the time being.

7. COMMITTEE COMMENTS: Commissioner Bernie Mondragon will be replacing Commissioner William Jinkins
starting February 24, 2022.

Commissioner William Jinkins: Heaving on Upjohn and Norma, noticed that it still has not been fixed.

Travis: That is the last section of the Measure V Paving project and the method that we specified in the plans
would have had that intersection obstructed for over 3 weeks. We made a change to the scope of work and are
currently waiting for the asphalt plant to be able to procure the feeder for the fiber we will put in the asphalt to
prevent the heaving from happening again. Tentatively set up to start work on that the second week of February.

Commissioner William Jinkins: On the Downs Bowman intersection two of the flashing stop sign have stopped
working.

Travis Reed: Our HSIP project for arterial flashing stop signs will replace all regular arterial signs with flashing
stop signs. We will check to see if these are still in warranty

Commissioner William Jinkins: Last item: revisiting the Downs and Inyokern intersection with the rough
pavement.

Commissioner Warren Cox: That is Caltrans. The City has sealed up, as far up as the City line goes, the rest is
Caltrans.

Travis Reed: | will reach out to Dave again to see if there is anything, they can do.

Councilman Kyle Blades: The work that RACE has already done is temporary, correct? We see many asphalt and
concrete patches that to me do not seem to be permanent.

Travis Reed: Anything you see on the sidewalk, to my knowledge there are only two or three of their sidewalk
repairs that have passed. As for the patchwork on the road, if it has been slurry it is their end results.

Councilman Solomon Rajaratnam: Slurry-ed by us or by them?

Travis Reed: By them. It is a concrete slurry.

Councilman Solomon Rajaratnam: The streetlights not coming on, as on Patrice and Norma, | pointed out. So what
is the responsibility on Edison?

Travis Reed: They do have a trouble ticket in and it will be addressed. | have not heard anything back from John,
as | have told you they been backup due to employee turnover. Seven lights have trouble tickets in currently.

8. STAFF COMMENTS: No Comment

9. FUTURE AGENDA ITEMS: Street Lights, Bike Line Infrastructure, Caltrans update on the Downs and Inyokern
intersection, Update on the apartments on Norma, schedule for the improvements.

10. NEXT MEETING: 02/24/2022

11. ADJOURNMENT: 1754









Foreword

This technical summary is designed as a reference for State and local transportation officials, Federal Highway
Administration (FHWA) Division Safety Engineers, and other professionals who may be involved in the design,
selection, and implementation of mini-roundabout intersections. Because experience with mini-roundabouts
is limited in the United States, the information presented here draws primarily upon guidance and experience
from other countries with reference to American guidance as appropriate. This technical summary explores the
unique characteristics of mini-roundabouts while reinforcing the need to apply the principles-based approach
common to all roundabout design. It provides readers with an overview of the key considerations for planning,
analysis, and design of single-lane mini-roundabouts.

Section 1 of this document summarizes the characteristics of mini-roundabouts. Section 2 presents benefits of
mini-roundabout intersections compared to alternative intersection solutions. Sections 3-6 provide an overview
of user, location, operational and design considerations respectively.

The information presented herein is a summary of principles outlined in the FHWA document Roundabouts: An
Informational Guide [1] and the forthcoming 2nd Edition [2] (hereafter referred to as the Roundabout Guide),
which is in progress at the time of this writing and due to be published in 2010. Specific considerations for
single-lane and multilane roundabouts are summarized in a separate FHWA document titled Roundabout
Technical Summary [3). Figures are from the Roundabout Guide unless otherwise noted.

This publication does not supersede any publication; and is a Final version.

Disclaimer and Quality Assurance Statement

Notice

This document is disseminated under the sponsorship of the U.S. Department
of Transportation in the interest of information exchange. The U.S. Government
assumes no liability for the use of the information contained in this document.

Quality Assurance Statement

The Federal Highway Administration (FHWA) provides high-quality information
to serve Government, industry, and the public in a manner that promotes
public understanding. Standards and policies are used to ensure and maximize
the quality, objectivity, utility, and integrity of its information. FHWA periodically
reviews quality issues and adjusts its programs and processes to ensure
continuous quality improvement.
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Introduction

Mini-roundabouts are a type of roundabout characterized by a small diameter and traversable

islands (central island and splitter islands). Mini-roundabouts offer most of the benefits of regular

roundabouts with the added benefit of a smaller footprint. As with roundabouts, mini-roundabouts

are a type of intersection rather than merely a traffic calming measure, although they may produce

some traffic calming effects. They are best suited to environments where speeds are already low

and environmental constraints would preclude the use of a larger roundabout with a raised central

island. Mini-roundabouts are common in the United Kingdom (U.K) and France and are emerging in

the United States (including states such as Maryland and Michigan), Germany, and other countries.

This technical summary focuses on single-lane
mini-roundabouts. Because experience with mini-
roundabouts is limited in the United States, the
information presented here draws primarily upon
guidance and experience from other countries with
reference to American guidance as appropriate. This
technical summary explores the unique characteristics
of mini-roundabouts while reinforcing the need to

apply the principles-based approach common to all
roundabout design. It provides readers with an overview

of the key considerations for planning, analysis, and

design of mini-roundabouts.

The information presented herein is a summary of
principles outlined in the FHWA document Roundabouts:
An Informational Guide [1] and the forthcoming 2nd
Edition [2] (hereafter referred to as the Roundabout
Guide), which is in progress at the time of this writing
and due to be published in 2010. Specific considerations
for single-lane and multilane roundabouts are
summarized in a separate FHWA document titled
Roundabout Technical Summary [3). Figures are from the
Roundabout Guide unless otherwise noted.
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Section 1: Characteristics of Mini-Roundabouts

A mini-roundabout is a type of intersection that can be used at physically-constrained locations in

place of stop-controlled or signalized intersections to help improve safety problems and reduce ex-

cessive delays at minor approaches [1]. Figure 1 illustrates the design features of a mini-roundabout;

these features are described further later in this summary. Mini-roundabouts generally have an

inscribed circle that is small enough to stay within the existing right-of-way (or within the existing

curb lines if adequate space is available). Mini-roundabouts operate in the same manner as larger

roundabouts, with yield control on all entries and counterclockwise circulation around a mountable

(traversable) central island.

Mini-roundabouts are distinguished from neighborhood
traffic circles primarily by their traversable islands and
yield control on all approaches, which allows them to
function as other roundabouts do. Neighborhood traffic
circles are typically built at the intersections of local
streets for reasons of traffic calming and/or aesthetics.
They typically are operated as two-way or all-way stop-
controlled intersections and frequently do not include
raised channelization to guide approaching traffic

into the circulatory roadway. At some neighborhood

Central island sized to
provide deflection for
passenger cars

Boundary of
inscribed circle

traffic circles, left-turning vehicles must turn in front
of the central island, potentially conflicting with other
circulating traffic.

To help promote safe operations, the design of mini-
roundabouts generally aligns passenger cars on the
approach in such a way as to naturally follow the
circulatory roadway and minimize running over the
central island to the extent possible. Due to the small
footprint, large vehicles are typically required to over-run
the fully traversable central island (as shown in Figure 1).

Trucks may need to pass over
central island

Entrance line and splitter
island defined by inscribed
circle diameter or by swept
path of large vehicles

Splitter island mountable
or painted yellow

Figure 1: Design Features of a Mini-Roundabout
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Section 2: Benefits of Mini-Roundabouts

Mini-roundabouts are emerging in the United States as a potential intersection type. They may

be an optimal solution for a safety or operational issue at an existing stop-controlled or signalized
intersection where there is insufficient right-of-way for a standard roundabout installation. Of course,
mini-roundabouts are not always feasible or optimal solutions for every problem. The benefits of

mini-roundabouts, and some constraining factors (derived largely from international experience,

particularly in the UK., where mini-roundabouts were invented), are described below [4].

Compact size — A mini-roundabout can often be
developed to fit within existing right-of-way constraints.
Note that mini-roundabouts are generally not
recommended for intersections with more than four legs.
However, in some cases there may be adequate spacing
between legs to allow for two closely-spaced mini-
roundabouts.

Operational Efficiency — A mini-roundabout may
provide less delay for a critical movement or for an

overall intersection in comparison to other intersection
alternatives. However, as with all roundabout types, mini-
roundabouts do not provide explicit priority to specific
users such as trains, transit, or emergency vehicles.

Traffic Safety - Mini-roundabouts have been used
successfully in the U.K. to improve safety at intersections
with known crash problems, with reported crash rate
reductions of approximately 30 percent as compared to
signalized intersections [5].

Traffic Calming - Designed properly, a mini-roundabout

reduces speeds and can be implemented as part of
a broader traffic calming scheme. The low-speed
environment also enhances the intersection for non-

motorized users. However, mini-roundabouts cannot
provide the same level of speed reduction as their larger
counterparts and thus are less suited for roadways with
speeds exceeding 30 to 35 mph (50 to 55 km/h).

Access Management - A mini-roundabout can be
used to provide efficient access to a new or existing
development. However, in the cases of large trucks and
other large vehicles, the diameter may be too small to
accommodate U-turn maneuvers that would be readily
accommodated at a larger roundabout.

Aesthetics - In comparison to full-size roundabouts,
mini-roundabouts do not allow opportunities for
landscaping in the central island. As with comparably sized
traditional intersections, landscaping opportunities are
limited to the periphery of the intersection.

Environmental Benefits - A mini-roundabout may
offer an environmental benefit compared to conventional
intersections through reduced delay, fuel consumption,
and vehicle emissions.

Section 3: User Considerations

The various user types of a mini-roundabout have unique characteristics that should be considered

in the planning and design process. Some of the characteristics of four user groups—motorists, pe-

destrians, bicyclists, and emergency vehicles—are discussed here; a more complete discussion can

be found in the Roundabout Guide.

3.1 Motorists

As with other types of roundabouts, mini-roundabouts
can enhance the safety for drivers, including older
drivers, by:

Allowing more time to make decisions, act, and react;
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Reducing the number of directions in which a driver needs
to watch for conflicting traffic; and

Reducing the need to judge gaps in fast traffic accurately.

Attention should be paid to the placement of signs and
pavement markings to make them clear, visible, and



unambiguous 1o all users, including older drivers. Trucks
and other large vehicles can be accommodated at a
mini-roundabout by using mountable islands. Further
details on design vehicles are provided later in this
technical summary.

3.2 Pedestrians

Pedestrians are accommodated at pedestrian crosswalks
around the perimeter of the mini-roundabout. The
splitter islands at mini-roundabouts typically do not
provide the same degree of refuge as those at other
roundabouts, thus typically requiring pedestrians to
cross the street in one stage (as with many conventional
intersections).

The Americans with Disabilities Act requires that all new
and modified intersections, including roundabouts, be
accessible to and usable by people wilh disabilities. The
accessibility of mini-roundabouts to pedestrians with

vision disabilities has not been specifically researched
but is not expected to require treatments beyond those
provided for similar single-lane roundabouts, Further
discussion can be found in the Roundabout Guide.

3.3 Bicycles

Mini-roundabourts are generally localed in envitonments
where bicyclists are comfortable negotiating the
roundabout as a motor vehicle. In the event a bicyclist
desires to navigate the intersection as a pedestrian,
sidewalks and crosswalks are provided.

3.4 Emergency Vehicles

Because of the traversable design of the central island
and splitter islands, emergency vehicles are unlikely to
have significant difficulty negotiating a mini-roundabout.

Section 4: Location Considerations

As noted previously, mini-roundabouts are an intersection form that may have some traffic calm-

ing properties. Recause of thelr design characteristics, mini-roundabouts are most effective in lower

[ Lo

speed environments in which all approaching roadways have posted speed of 30 mph or less and

an 85th-percentile speed of less than 35 mph (55 km/h) near the proposed yield and/or entrance

line [6]. For any location with an 85th-percentile speed above 35 mph (55 km/h), the mini-round-

about can be included as part of a broader system of traffic calming measures to achieve an appro-

priate speed environment.

There are a number of locations where mini-
roundabouts are commonly found to be advantageous
and a number of situations that may adversely affect
intersection treatments, care should be taken to
understand the particular benefits and trade-offs for
each project site.

4,1 Common Site Applications

Mini-roundabouts can be used at existing intersections
to replace two-way stop control, all-way stop control,
or a traffic signal. Mini-roundabouts can improve

the operation of an intersection by reducing the
dominance of the traffic flow from one direction over
others, facilitating access and reducing delay to minor
street movements, and improving overall intersection
capacity [4].

Mini-rcundabouts generally have a narrower range

of applications than other types of roundabouts. The
following applications represent some of the situations at
which mini-roundabouts may be advantageous (further

discussion can be found in the Roundabout Guide):

Space-constrained locations with reasonable
approach speeds (30 mph [50 km/h] or less)

— Because mini-roundabouts require less space than
larger roundabouts, they may be a solution where a
larger roundabout will not fit, provided that speeds are
reasonable.

- Residential environments — Mini-roundabouts offer
a low-speed, low-noise intersection option that requires
little ongoing maintenance.

FHWA | Mini-Roundabouts 5



Intersections with high delay - A roundabout can
be an ideal application to reduce delay at stop-controlled
intersections that do not meet signal warrants.

4.2 Site Constraints

Due to their smaller proportions, mini-roundabouts are
not suitable for all locations. Certain site-related factors
may significantly influence the design, requiring that a

more detailed investigation of some aspects of the site

be carried out. A number of these factors (many of which

are valid for any intersection type) are listed below:

High volumes of trucks will significantly reduce the
capacity of a mini-roundabout, as trucks will occupy most
of the intersection when tuming [1]. Additionally, high
volumes of trucks overrunning the central island may lead
to rapid wear of the roadway markings.

ignore the intersection control due to a lack of minor street
vehicles presence, which requires major street drivers to
slow and proceed cautiously through the intersection. One
rule of thumb used in the UK. is to have at least 10 percent
of the total intersection volume generated from the minor
street [7]. Another measure used in the UK. is that mini-
roundabouts should not be considered at intersections
with volumes below 500 daily vehicles on the minor street

(61.

Challenges for other types of roundabouts, including
physical complications, proximity to significant generators
of traffic, and proximity to other traffic control devices

(e.9. signalized intersections, at-grade rail crossings) or
bottlenecks, etc., may make it politically or economically
infeasible to construct a mini-roundabout. These and other
conditions are discussed further in the Roundabout Guide
and in the Technical Summary on Roundabouts.

Mini-roundabouts are not recommended in locations

in which U-turn truck traffic is expected, such as at the
ends of street segments with medians or other access
restrictions. However, in the expectation that U-turns are
likely to occur, the design of a mini-roundabout should
accommodate U-turns for passenger cars. Due to the
small inscribed circle diameter, larger vehicles may not be
capable of making a U-turn movement.

Locations with light volumes of minor street traffic may not
provide a suitable location for a mini-roundabout. Major
street vehicles may become conditioned over time to

The existence of one or more of these conditions does
not necessarily preclude the installation of a mini-
roundabout. Experience in the United States is limited to
date, but there may be comparable conditions in other
countries where mini-roundabouts have successfully
overcome one or more of the conditions listed above.
To address these conditions, additional analysis, design
work, and coordination with affected parties may be
needed to resolve conflicts and help in the decision-
making process. In some cases, the conditions identified
above cannot be overcome, and another intersection
type may be more suitable.

Section 5: Operational Analysis

Mini-roundabouts are generally recommended for intersections in which the total entering daily traf-

fic volume is no more than approximately 15,000 vehicles. While a mini-roundabout may perform

acceptably at higher volume locations, there has been limited experience for such sites in the United
States. Multilane mini-roundabouts have been used in the U.K. but are rare elsewhere.

Operational performance models for mini-roundabouts
have not been developed for U.S. conditions as of this
writing. The calibration to U.S. drivers of international
models, such as those from the UK, has not been
determined as of this writing.
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Section 6: Design Considerations

The geometric design of a mini-roundabout, as with other types of roundabouts, requires the
balancing of competing design objectives. Roundabouts operate most safely when their geometry

forces traffic to enter and circulate at slow speeds. Poor roundabout geometry has been found to

negatively impact roundabout operations by affecting driver lane choice and behavior through the

roundabout. Many of the geometric parameters are governed by the maneuvering requirements of

the design vehicle and the accommodation of nonmotorized users. Thus, designing a roundabout is

a process of determining the optimal balance between safety provisions, operational performance,

and accommodation of design users. For these reasons, roundabout design techniques are difficult

to standardize, and there is rarely only one “right” way to design a roundabout.

Mini-roundabout design applies many of the same
principles used for other types of roundabouts,
including:

Provide slow entry speeds and consistent speeds through
the roundabout by using deflection;

Provide smooth channelization that is intuitive to drivers;
Provide adequate accommodation for the design vehicles;

Design to meet the needs of pedestrians and bicyclists;
and

Provide appropriate sight distance and visibility.

The Roundabout Guide and/or the Technical Summary
on Roundabouts provide more detailed design
guidelines [2, 3]. The remainder of this document
focuses on the design aspects and considerations that
are unique to mini-roundabouts.

6.1 Horizontal Design

Mini-roundabout design applies many of the

same principles and details of the design of larger
roundabouts but with different emphasis areas.

Given that the central island of a mini-roundabout is
fully traversable, the overall design should provide
channelization that naturally guides drivers to the
intended path. Sub-optimal designs may result in drivers
turning left in front of the central island (or driving over
the top of it), improperly yielding, or traveling at excess
speeds through the intersection. The following key
horizontal design areas for considerations are highlighted
below: size, design vehicle, design speed, central island,
entrance line placement, and splitter islands.

6.1.1 Size

A mini-roundabout is often considered as an alternative
to a larger, single-lane roundabout due to a desire to
minimize impacts outside of the existing intersection
footprint. Therefore, the existing intersection curb line

is a typical starting point for establishing the mini-
roundabout inscribed circle diameter. Mini-roundabouts
should be made as large as possible within the
intersection constraints. However, a mini-roundabout
inscribed circle diameter generally should not exceed

90 ft (30 m). Above 90 ft (30 m), the inscribed circle
diameter is typically large enough to accormmodate the
design vehicles navigating around a raised central island.
A raised central island provides physical channelization
to control vehicle speeds; therefore, a single-lane
roundabout design is preferred where a diameter greater
than 90 ft (30 m) can be provided.

6.1.2 Design Vehicle

The location and size of a mini-roundabout central

island (and the corresponding width of the circulatory
roadway) is dictated primarily by passenger car swept
path requirements. The island location should be at the
center of the left-turning inner swept paths which will be
near, but not necessarily on, the center of the inscribed
circle. The off-tracking of a large design vehicle should
be accommodated by the footprint of the central island;
meanwhile, passenger cars should be able to navigate
through the intersection without being required to over-
run the central island.

As with single and multilane roundabouts, it is desirable
to also accommodate buses within the circulatory
roadway to avoid jostling passengers by over-running

FHWA | Mini-Roundabouts 7



Design allows

cars to turn
left in front of
central island

Figure 2; Undesirable Design that Allows Left Turns in Front of Central Island

the central island. However, for very small inscribed
circle diameters, the bus turning radius is typically too
large to navigate around the central island while staying
within the circulatory roadway, thus requiring buses to
travel over the central island. The potential trade-off to
designing for a bus inslead ol d passenger car'is that the
design may result in a wider circulatory roadway and
smaller central island.

6.1.3 Design Speed

The location of the central island should allow for all
movements to be accommodated at the intersection
with counterclockwise circulation. Designing the central
island size and location to provide deflection through
the roundabout will encourage proper circulation and
reduced speeds through the intersection.

6.1.4 Central Island

The central island is typically fully traversable and may
either be domed or raised with a mountable curb and
flat top for larger islands. Although painted central
islands are commonly used in the UK., flush central
islands are discouraged in other countries to maximize
driver compliance. Composed of asphalt concrete,
Portland cement concrete, or other paving material, the
central island should be domed using 5 to 6 percent

8 FHWA | Mini-Roundabouts

cross slope, with a maximum height of 5

in (12 cm). Although fully mountable and
relatively small, it is essential that the central
island be clear and conspicuous. Islands
with a mountable curb should be designed
in a similar manner to truck aprons on
normal roundabouts.

6.1.5 Placement of Entrance Line

The entrance line is integral to the
geometric design of a mini-roundabout,
and incorrect placement can introduce
undesirable driver behavior. Figure 2
illustrates one particular situation where the
design allows passenger cars to turn leftin
front of the central island. In this case, the
combination of the intersection skew angle,
small size of the central island, small size of
the splitter islands, and large width of the
circulatory roadway makes it comfortable
for a driver to turn left in front of the central
island instead of navigating around il
introducing the risk of drivers taking this
undesirable action.

Two possible design improvements are illustrated in
Figure 3: (a) advancing the entrance line forward, or (b)
simultaneously enlarging the central island and reducing
the circulatory roadway width, with the entrance line
coincident with the inscribed circle of the roundabout.
For the option of advancing the entrance line forward,
the outer swept path of passenger cars and the largest
vehicle likely to use the intersection are identified for all
turning movements, and the advanced entrance line is
placed at least 2 ft (0.6 m) outside of the vehicle paths.
Skewed approaches are one particular situation where
advancing the yield line may be beneficial to discourage
venicies from making a ieft-turn in fronu of’ the cential
island. However, this may result in a reduction of
capacity, as advancing the yield line may affect yielding
behavior at the entry.

6.1.6 Splitter Istands

As with larger roundabouts, splitter islands are generally
used at mini-roundabouts to align vehicles, to encourage
deflection and proper circulation, and to provide
pedestrian refuge. Splitter islands are raised, mountable,
or flush depending upon the size of the island and
whether trucks will need to track over the top of the
splitter island to navigate the intersection. In general,



Entrance line
moved forward

Enlarged
central island
diameter

(3} Move entrance line forward

{b) Enlarge central island

Figure 3: Possible Design Improvements

raised islands are preferred over flush islands. The
following are general guidelines for the types of splitter
islands under various site conditions:

- Consider a raised (nontraversable) island if one or more of
the following conditions exist:

- All design vehicles can navigate the roundabout without
tracking over the splitter island area;

Sufficient space is available to provide an island with a
minimum area of 50 ft? (4.6 m?; and

- Pedestrians are present at the intersection with regular
frequency.

Consider a mountable (traversable) island if:

Figure 4 displays recommended longitudinal dimensions
for splitter islands at mini-roundabouts. In some cases it
may not be feasible to achieve the dimensions in Figure
4 due to narrow approach widths. Where necessary, the
islands may only extend between the entrance line and
the crosswalk. More details related to the design of the
pedestrian refuge area are discussed in the next section
on Pedestrian Design Treatments.

In some cases, sufficient space may be available to
provide a raised island within the pedestrian refuge
area, but does not extend fully to the entrance line. An
example of a raised island being terminated prior to
the entrance line to accommodate the design vehicle

\

Some design vehicles must travel over the splitter

island area and truck volumes are minor; and

Sufficient space is available to provide an island
with a minimum area of 50 ft? (4.6 m?).

Consider a flush (painted) island if:

- Vehicles are expected to travel over the splitter

island area with relative frequency to navigate the

intersection;

- Anisland with a minimum area of 50 ft2 (4.6 m?)
can not be achieved; and

- The approach has low vehicle speeds (preferably
no more than 25 mph [40 km/h]).
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Figure 4: Recommended Longitudinal Dimensions for Splitter Islands at Mini-Roundabouts
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is illustrated in Figure 5. If raised islands are
used, care should be taken to ensure that
they are visible to approaching motorists.

6.2 Pedestrian Design
Treatments

At conventional intersections, pedestrian
ramps and pedestrian crossings are typically
located near the curb returns at the corners
of the intersection. When converting to a
mini-roundabout, these corner pedestrian
crossing locations will likely require
relocation. The pedestrian crossing is
recommended to be located 20 to 25 ft (6.1
to 7.6 m) upstream of the entrance line to accommodate
one vehicle queue ahead of the crossing.

Where a mountable or raised splitter island is used, the
walkway through the splitter island should be "cut-
through" instead of ramped. This is less cumbersome for
wheelchair users and allows the cut-through walkway

to be aligned with the crosswalks, providing guidance
for all pedestrians, but particularly for those who are
visually-impaired. The cut-through walkway should be
approximately the same width as the crosswalk, ideally a
minimum width of 10 ft (3 m).

Sidewalk ramps are provided to connect to the sidewalks
at each end of the crosswalk. Wherever sidewalks

are separated from the roadway by a planting strip,
ramps do not need flares and instead can have curbed
edges aligned with the crosswalk, which provide
alignment cues for pedestrians with visual impairments.
A detectable warning surface consisting of raised
truncated domes, as required by the Americans with
Disabilities Act, should be applied to each ramp.

Where a minimum solitter icland width of £ f£ (12 m) ic
available on the approach, a pedestrian refuge can be
provided within the splitter island. In some cases, the
available roadway width may not be sufficient to provide
an adequate refuge area, in which case pedestrians

will need to cross in one stage. Where a pedestrian
refuge is provided, the refuge area must be defined with
detectable warning surfaces that begin at the curb line
and extend into the cut-through area a distance of 2 ft
(0.6 m). This results in at least 2 ft (0.6 m) of clear space

between detectable warning surfaces on a splitter island.

Detailed standards for detectable warning surfaces can
be found in the ADA Accessibility Guidelines (ADAAG)
and through the U.S. Access Board [8].
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Figure 5: Raised Splitter Island Terminated in Advance of the Entrance Line

6.3 Bicycle Design Treatments

Since typical on-road bicycle travel speeds are
approximately 12 to 20 mph (20 to 30 km/h), the speeds
of vehicles approaching and traveling through mini-
roundabouts are similar to those of bicyclists. Bicyclists
are encouraged to navigate through a mini-roundabout
as if they were a vehicle. Where bicycle lanes are
provided on the approaches to a mini-roundabout, they
should be terminated to alert drivers and bicyclists of the
need for bicyclists to merge into traffic. One suggested

practice is to terminate the bike lane at least 100 ft (30

m) upstream of the entrance line, provide a 50-ft (15-m)
taper ending prior to the crosswalk at the roundabout
entry, and use a dotted bike lane stripe for the last 50 to
200 ft (15 to 60 m) prior to the beginning of the taper [11.
For a more detailed description of bicycle design
techniques, refer to the Roundabout Guide.

6.4 Sight Distance and Visibility

The principles of sight distance and visibility at mini-
roundabouts are consistent with other roundabouts and
other intarcactinng, Detailed guidelines for evaluating
sight distance and visibility are provided in the
Roundabout Guide [2] and the Technical Summary on
Roundabouts [3].

6.5 Vertical Design

Mini-roundabouts should generally be designed to

be outward draining to place the central island at the
highest point of the intersection for maximum visibility.
This technique of sloping outward is recommended
primarily because it:

- Promotes safety by raising the height of the central island
and improving its visibility;

Photo: Lee Rodegerdts (used with permission)



Promotes lower circulating speeds;

Minimizes breaks in the cross slopes of the entrance and
exit lanes; and

Drains surface water to the outside of the roundabout.

This is consistent with most standard intersection
grading, where the high-point is located near the
center of the intersection and slopes towards the outer
curbs. Therefore, in most retrofit situations, installation
of a mini-roundabout would not necessarily require
significant grade modifications to the intersection.

6.6 Pavement Markings and Signs

At mini-roundabouts, pavement markings and signs
work together to create a comprehensive system to
guide and regulate road users. Pavement markings and
signs are simpler at mini-roundabouts than at other
types of roundabouts.

The Federal Highway Administration has published the
2009 Edition of the Manual on Uniform Traffic Control
Devices, which includes major revisions and additions
related to signage and markings at roundabouts. For
more detailed guidelines, designers

should refer to the 2009 MUTCD and the

Roundabout Guide [2, 9].

6.6.1 Pavement Markings

Pavement markings for mini-roundabouts
are largely similar to those for other
roundabouts. However, because the
islands may be either flush or mountable,

Solid yellow edgeline

Central island mountable
or painted yellow

For flush splitter islands, an appropriate hatching pattern
(e.9., a diagonal hatch similar to those used for marking
obstructions, such as those shown in Figure 38-15 of the
2009 MUTCD [9)) within the splitter island envelope to
further emphasize the splitter island location;

Rumble strips or raised pavement markers within the
envelope of a flush splitter island to discourage light
passenger vehicles from driving over top of the islands; and

Yellow color over the entire central island.

If the entire center island is colored yellow, an anti-skid
surface is recommended to increase surface friction
and avoid slick surfaces, particularly for bicycles and
motorcycles. A textured surface that provides a visible
differentiation from the circulatory roadway and is
accompanied by a solid yellow line may also be used.
Note that vehicles overrunning a textured surface may
create additional noise, which may be perceived as a
problem in residential areas.

6.6.2 Signing

The principal difference in signing at mini-roundabouts
compared to other roundabouts is that no signs can

tional
(optional) Splitter island formed by

two sets of double yellow
lines (optional)

additional pavement markings can be used
to improve the visibility of key features,
including the direction of circulation and
splitter islands. A sample pavement marking

plan for a mini-roundabout is given in
Figure 6. A wide white dotted line is used to
designate the entrance location, similar to
other roundabouts. Some optional features
include the following (not necessarily
shown on Figure 6):

Pavement marking arrows in the circulatory
roadway in front of each entry to indicate
the direction of circulation;

Yield lines and/or legends;

Solid white edgeline

Splitter island mountable
or painted ysllow

Arrows (optional)

White entrance line

Solid yellow edgeline
around mountable splitter
island (optional)

Figure 6: Sample Pavement Marking Plan for a Mini-Roundabout
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be located within the fully mountable central island. As
a result, the Circular Intersection (W2-6) warning sign

Is typically used on each approach In advance of the
YIELD sign. YIELD signs are typically placed as close as
practical to the entrance line and can be supplemented
with a Roundabout Circulation plaque (R6-5P). Advance
directional guide signs and exit guide signs are typically
unnecessary given the size of the mini-roundabout and
the nature of the approach roadways (generally low-
speed local streets). However, standard street name
signs should be used and are typicafly mounted on the
same posts as the yield signs (similar to conventional
intersections). Figure 7 gives a sample signing plan for a
mini-roundabout.

For splitter islands that are either painted or are fully
mountable, KEEP RIGHT signs cannot be used. KEEP
RIGHT signs may be provided for raised non-mountable
Islands, particularly where a pedestiian reluge is
provided; however, care should be taken to ensure the
sign does not obscure the view of the central island
approaching the mini-roundabout. Some agencies
are experimenting with illuminated bollards to mark
splitter islands.

It is important that mini-roundabouts, including their
pedestrian crossing areas, be visible to
approaching drivers. Consideration needs
to be given to ensuring the intersection

is conspicuous at night, which may mean
providing additional street lighting. The

landscaping around the perimeter of the intersection.
Any landscaping that is provided should be designed

Lo minimize 1adside hazards and to maintain adequate
stopping and intersection sight distance throughout the
roundabout.

6.9 Other Design Details and Applications

More design details and applications of mini-
roundabouts exist than are covered in this technical
summary; however, some of the more notable
considerations are described below:

Right-turn bypass lanes - Roundabouts and mini-
roundabouts can employ right-tum bypass lanes similar
to those used at conventional intersections. Bypass lanes
are designed either to yield to exiting traffic or to form
an additional lane next to exiting traffic (which may then
merge into the exiting traffic).

Access management — Driveways in the vicinity of
roundabouts and mini-roundabouts may experience
restrictions in access similar to those in the vicinity of
signalized intersections. Mini-roundabouts may offer the
opportunity to include driveways as a curb cut or a fully
developed approach with splitter islands depending on the
volume characteristics and other factors.

Design Guide for Roundabout Lighting [10],
published by the llluminating Engineering

Society, is the primary resource that should
be consulted in completing a lighting plan
for all roundabout types including mini-

provides a summary of lighting principles,
and the same principles for lighting
traditional intersections apply to mini-
roundabouts.

roundabouts. The Roundabout Guide also (Optional) @/

6.8 Landscaping

Landscaping of mini-roundabouts is
minimal due to the traversable nature

of the central island and (often) splitter
islands. However, it is possible to provide
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Figure 7: Sample Signing Plan for a Mini-Roundabout



At-grade rail crossings — At-grade rail crossings not be provided within the circulatory roadway. Pedestrian

through or near a mini-roundabout introduce challenges access to and from the bus stop, including the location of
related to the control of the rail crossing itself, queue the bus stop relative to the nearest crosswalk, should be
clearance on the tracks, and the associated effects on the carefully considered.

mini-roundabout. Mini-roundabouts have been installed

near at-grade rail crossings in the UK. Refer to the Roundabout Guide for additional

information on these and other topics.
Evacuation routes ~ Mini-roundabouts can be located
on evacuation routes by using similar manual control
treatments (e.g., flagging, police control) that are used at
other types of intersections. Vehicles are allowed to travel
over the central island, if necessary.

Bus stops — Bus stops can be provided on either the
entry or exit side of a mini-roundabout, Bus stops should

Section 7: Costs

Construction costs for mini-roundabouts vary widely depending upon the extent of sidewalk modi-
fications or other geometric improvements and the types of materials used. In most cases, mini-
roundabouts have been installed with little or no pavement widening and with only minor changes
to curbs and sidewalks as shown in the example in Figure 8. Construction costs have ranged from
about $50,000 for an installation consisting entirely of pavement markings and signage to $250,000
or more for mini-roundabouts that include raised islands and pedestrian improvements.

A benefit-cost analysis may be useful for programming
purposes, as it is recognizes that not all of the benefits
and costs can be quantified by pure construction costs.
The safety, operational, and environmental benefits

of mini-roundabouts can be quantified

and compared to the initial construction
and ongoing maintenance cost over the

life cycle of the roundabout. Although
research is needed on the service lives of
mini-roundabouts in the United States,

they are likely to be comparable to the
intersections they replace, depending on
construction materials, weather conditions,
traffic conditions, and other factors. When
compared to signalized intersections, mini-
roundabouts are likely to have longer service
lives due to less maintenance. More detail
can be found in the Roundabout Guide.

Figure 8: Example Mini-Roundabout
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